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This invention relates to lubricants and in par- -

ticular, it relates to addition agents imparting
to lubricants increased stability towards oxida-
tion and sludge formation.

My invention is particularly useful in retardmg
the formation of insoluble material usually calied
sludge, in lubricants.
ter results from the action of atmosphiyic oxy-
gen upon certain constituents of lubricants in
the presence or in the absence of metals such

as, for example, alloy bearings of the copper-

lead, cadmium-nickel, or cadmium-silver types.
Elevated temperatures such as those encountered
in automotive crank cases accelerate this sludge
formation. Many chemical compounds and ma-
terials have been proposed as addition agents
which when added to lubricants may improve

one or more of the properties thereof, for ex-

ample, increase viscosity index of the oil, increase
the oiliness or film strength, or decrease the cor-
rosiveness thereof. Some of these addition
agents while, for example, improving the oiliness
or fillm strength of the 0il, may have no efiect on
these other properties, or may even be deleter-
ious as regards other characteristics.

An object of my invention is to provide
bricant having reduced oxidation and sludge for-
mation tendencies.

Another object of my invention is te provide
a lubricant having generally improved qualities
as well as reduced oxidation and sludge forma-
tion tendencies obtained by the addition of one
or more agents or materials.

Still other objects and advantages will be ap-
- parent to those skilled in the art by a careful
study of the following disclosure.

I have found that tne addition of dithiocar-
bamate to lubricating oils causes a marked in-
crease in the stability of the oils toward oxida-
tion and sludge formation.

Most primary and secondary organic amines

react with carbon disulfide tov form dithiocarba-

mates having the general formula,

5
N—C—8—N |

i R’

in whiely R and R’ may be Lydrogen and/or nor-
mal or 1iso-alkyl; alicyclic; aryl;
groups; or'.nitrogen, sulfur or oxygen hetero-
cyclic groups. The groups RR’ may be a cycle
containing the amino ritrogen atom in the ring,
such as in the secondary amines resulting from
the partial or omplete reduction of nifrogen
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heterocyclics. R and R’ may be alike or differ-
ent.  Any of these groups may contain substi-

tuted nitro, halogen, amino and/or hydroxy
groups. Primary aromatic amines, such as ani-
line, are an exception in that they continue the
reaction to form substituted thioureas in place
of the carbamates. The use of the thioureas as
additives to lubricating oils is known., |
- The addition of these dithiocarbamates to lu-
bricating oils in concentrations from less than
0.005% to approximately 1% by weight, effects a
marked incresase in the stability of the oils to-
ward oxidation and sludge formation. In ad-
dition, the viscosity index of the dithiocarbamate
treated oils is somewhat increased, as well as the

pour point being lowered. Other properties of
the oils, such as lubricity, oiliness, and ﬁlm o
‘strength may also be improved.

The following examples will illustrate the im-
provement in these properties by the addition
of the dithiocarbamates, but I do not wish fo
limit my invention by the specific examples.

ExamprLe 1

- The following table indicates the results of
Indiana oxidation tests of an unstable oil con-
taining 0.005 to 0.059% of certam dlthloearbac
mates as follows: | |

Table |
| Mgl.bsludge ,
. . per 10 grams
Additive | " oilin 18
. hours

Untreated uil .......................... -ﬂ_________;_h; 37.7 |
Piperidine - *thiocarbamate______________ e m—m—e— e 12,3 -

Plpeeelme mthweerbamate---_---. ___________________ - 19.2

Fiperazine dithiocarbamate . _ . __ ... 8.6

| Dl-n-butyl thiol thiono carbamate_ ________________ - 14. 5
Bi-di-ise amyl thiol thiono carbamate____.._ e cmm——— . 10.5
Tetra hydro qulnelme dlthmeatbamate ....... ————- | 23.5

EXAMPLE I

The addition of 0.005% by weight of pipecoline
methyl hexamethylene dithiocarbamate to a lu-

bricating oil forming 10 milligrams of sludge per
10 grams of oil in 22 hours by Indiana oxidation

extended the 10 milligram period to 28 hours.

ExAMPLE ITT

The viscosity index of the oil cited in Example
1T was increased from 94- to 97 by that additive.
Similarly, the V. I. of this same o0il was increased
from 94 to 98.5 by the addition of 0.005% of di-
piperazyl thiol thiono carbamate, =~




2

ExAMPLE IV

The pour point of a waxy oil was lowered from-

 40° to 25° F. by the addition of 0.005% of di-
 piperazyl thiol thiono carbamate.

" In describing this aforementioned type of sul-
fur containing compounds, it might- be men-

tioned that the term dithiocarbamate is synony-
mous with the- grouping thiol thmnp carbamate.

"The structural formula for carbamic acid,

H:N—CO—OH, is well known, and is a derivative

similar in structure to the urea ‘molecule, while -

thiocarbamic acid, namely Ho:N—CS—OH may
be considered in a similar relation to thiourea.
The second or remsining oxygen in this thio-

“carhbamic acid molecule may be replaced by a
~ sulfur atom yielding a dithiocarbamic acid,

H:N—CS—SH. This =C=S group is known as
the thiono group, while the —S—H group is
called the thiol group. Hence, a molecule con-

taining both groups, as In the compounds dis-

closed, may be termed thiol thiono carbamates
or dithiocarbamates and refer to the same mole-.

cule. For example, di-n-butyl thiol thiono car-
hamate is the same molecule as di-n~butyl di-
'tmocarbama,te similarly b1-d1-1soamy1

thiono carbamate is synonymous Wlth bi-di-iso-

amyl dithiccarbamate.
I do not wish to limit my invention tp the Spe-
gific examples given since many ditkﬂoca.rbamate

thiol.
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molecules prepared from the amines and con-
taining the radicals given above serve within de-

gree 1o 1mprove the properties or characteristics -

of mineral lubricating oils and yet. remain within
the scope of my inventwn - | -

I claim | | | | |
-1, An | improved lubricating oﬂ composrttion-._
comprising a mineral lubricating oil having In-

corporated therein a small quantity of piperazine

dithiocarbamate sufficient to increase the stabil-

ity of the so treated lubricating oil against oxi-
- dation and sludge formatmn at crank case tem-

peratures.

2. An unproved lubmatmg 011 composition

_vcompnsmg 2, mineral lubricating oil having in-
corporated therein from 0.005% to 0.6%5 by

weight of piperazine dithiocarbamate to. increase

“the stability of the so treated lubricating oil
- against oxidation and sludge fprmatmn at crank

case temperatures. :
‘3. An improved lubrlcatmg 011 comppmtmn
comprising a mineral lubricating oil having in-

corporated tnerein from 0.005% to 0.05% Dby

weight of piperazine dlthmcarbamate to increase

the stability of the so  treated lubricating oil .

against sludge ferm&tlpn ot crank case tempera- |

-tures.
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